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On one level this book is about matrix formulas. On another level the 
book is a distillation of the author’s experiences in using matrix analysis and 
statistics as an applied mathematician. It is a book that can be browsed 
profitably by almost everyone with some knowledge of and interest in the 
theory of matrices. 
What kind of formulas are in this book? All kinds. Some well lmown, 
some perhaps not so well known, but almost all of them interesting and 
potentially useful to the matrix theorist or the applied mathematician. So, for 
example, the author derives Woodbury’s formula for the inverse of a sum of 
matrices, a special case of which is the Sherman-Morrison formula for a rank 
1 perturbation of the identity matrix. This formula is then used to obtain a 
formula for a rank r perturbation of the identity matrix. There is an 
interesting formula for the derivative of the determinant of a matrix whose 
entries are continuously differentiable functions of a real variable, and 
formulas for the inverse of partitioned matrices. There is a short chapter (all 
of the chapters are short) on positive definite matrices which includes not 
only some interesting formulas and relations but some inequalities as well. 
Matrices of rank 1 appear over and over again in formulas. For example, 
if G is a matrix of order n and H is a rank 1 matrix of order n, then we have 
the curious formula (MC)“’ = (tr HG)“‘-‘HG. There is a chapter in which the 
basic properties of Kronecker products are given, including a formula for the 
determinant of a sum of two matrices each of which is a Kronecker product. 
Using the fact that a matrix of rank r is the sum of r rank I matrices, the 
author obtains by finite iteration a formula for a nonsingular rank r perturba- 
tion of a nonsingular matrix. 
A limiting formula is obtained for the inverse of infinite stationary 
matrices. The derivative of a p by 4 matrix with respect to an m by n matrix 
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is defined (it’s a pm by qn matrix), and some of the properties of this 
derivative are explored. Kronecker products arise naturally in the resulting 
formulas. The penultimate chapter is devoted to matrices of special type that 
occur in a theoretical setting as well as in applied settings. These include 
tridiagonal matrices; Vandermonde matrices; geometric, arithmetic, and har- 
monic matrices; Gaussian matrices; and Kronecker matrices. 
It was the author’s intention to convince the reader that matrices have 
many interesting properties and figure prominently in many diverse prob- 
lems. (I think he does.) In the final chapter several other applications are 
discussed, many with a distinctive statistical flavor: a formula of Lancaster for 
moments, least squares formulas, asymptotic variance of an estimator. The 
chapter (and book) concludes with a discussion of quatemions and their 
matrix representation. Eclectic indeed! 
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